
B.A.I.L.A. - A Latin dance randomized controlled trial for older
Spanish-speaking Latinos: Rationale, design, and methods

David X. Marquez, PhD1,3, JoEllen Wilbur, PhD2, Susan Hughes, PhD3, Michael L.
Berbaum, PhD4, Robert Wilson, PhD5, David M. Buchner, MD, MPH6, and Edward McAuley,
PhD6

1University of Illinois at Chicago, Department of Kinesiology and Nutrition, 1919 W. Taylor Street,
Chicago, IL 60612, United States

2Rush University, College of Nursing, 600 S. Paulina, 1062B, Chicago, IL 60612, United States

3University of Illinois at Chicago, Institute for Health Research and Policy, Center for Research on
Health and Aging, 1747 West Roosevelt Road, Chicago, IL 60608, United States

4University of Illinois at Chicago, Institute for Health Research and Policy, Methodology Research
Core, 1747 West Roosevelt Road, Chicago, IL 60608, United States

5Rush University Medical Center, Departments of Neurological Sciences and Behavioral
Sciences, Rush Alzheimer’s Disease Center, 600 South Paulina Street, Suite 1038, Chicago, IL
60612, United States

6University of Illinois at Urbana-Champaign, Department of Kinesiology and Community Health,
906 S. Goodwin Ave., Urbana, IL 61801, United States

Abstract

Physical activity (PA) has documented health benefits, but older Latinos are less likely to engage

in leisure time PA than older non-Latino whites. Dance holds promise as a culturally appropriate

form of PA that challenges individuals physically and cognitively. This paper describes a

randomized controlled trial that will test the efficacy of BAILAMOS©, a 4-month Latin dance

program followed by a 4-month maintenance program, for improving lifestyle PA and health

outcomes. Older adults (n = 332), aged 55+, Latino/Hispanic, Spanish speaking, with low PA

levels, and at risk for disability will be randomized to one of two programs, a dance program or

health education control group. BAILAMOS© is a 4-month program that meets two times per

week for one hour per session. Dance sessions focus on instruction, including four styles of dance,

and couples dancing. Bi-monthly “Fiestas de Baile” (dance parties) are also included, in which

participants dance and practice what they have learned.. Monthly 1-hour discussion sessions
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utilize a Social Cognitive framework and focus on knowledge, social support, and self-efficacy to

increase lifestyle PA. The health education control group will meet one time per week for two

hours per session. Primary outcomes including PA changes and secondary outcomes including

self-efficacy, physical function, cognitive function, and disability will be assessed at baseline, 4,

and 8 months. It is hypothesized that PA, self-efficacy, physical function, cognitive function, and

functional limitations and disability scores will be significantly better in the BAILAMOS© group

at 4 and 8 months compared to the control group.
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1. Introduction and background

By 2050, 20% of the older population in the U.S. will be comprised of Latinos [1].

Unfortunately, the health of many older Latinos is poor, as Latinos have a high prevalence

of chronic diseases including diabetes [2]. Latinos also have twice the incidence of

Alzheimer’s disease (AD) [3] compared to non-Latino whites; and are more likely than non-

Latino whites to use an assistive device [4]. Participation in regular physical activity (PA) is

one means to mitigate risks for these outcomes [5]. However, Latinos have the lowest

leisure time PA rates among ethnic/racial groups [6–8]; and many older Latinos do not have

a history of engaging in traditional exercise like jogging or going to a gym to run on

treadmill, to lift weights, etc. [9].

Although evidence demonstrates that PA has a protective effect against disability [10], PA

in the form of structured exercise is not considered age-appropriate by many older Latinos,

who believe exercising is for young people [11]. Dancing and walking have been cited as

the only age-appropriate PA for older Latina women [9]; and they have been the most

commonly reported forms of PA among older Latinos [12]. Older Latinos value functional

independence, and relate physical fitness to feeling healthy and being able to perform

activities with ease [11]. However, this understanding has not led to their adoption and

maintenance of PA. Thus, testing innovative methods that can increase PA adoption and

maintenance along with their attendant physical and cognitive outcomes remains a pressing

issue.

Dance is an important form of socialization and leisure in Latin cultures [13, 14] that

challenges individuals both physically and cognitively. The limited literature on the health

effects of dance for older adults indicates that dance can significantly improve lower

extremity function, including mobility and balance [15]. Dance also requires individuals to

plan, monitor, and execute a sequence of goal-directed complex actions, potentially making

it ideal for preventing cognitive decline in executive function. Moreover, dance is enjoyable

[16], a feature that could lead to increased maintenance [17]. It is currently unknown

whether PA in the form of dance that integrates balance, endurance, and weight-shift

transitions is effective at minimizing disability [18].
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This study will make a significant contribution to knowledge about methods to reduce health

disparities among older Latinos. To date, PA interventions with older Latinos have: (1)

primarily focused on diabetes or chronic disease management [19, 20] but not other

significant health conditions; (2) largely included Latinos of Puerto Rican ethnicity [20] but

not other subgroups of Latinos; (3) not reported PA data [21]; and/or (4) been delivered in

English but not Spanish, the primary language of older Latinos. Studies of dance

interventions for older adults have: (1) had small sample sizes, (2) largely been conducted

outside the U.S. and lacked control groups, and (3) not been conducted with older Latinos.

These limitations are unfortunate because language- and culture-specific PA programs have

the potential to reduce racial/ethnic disparities with respect to disability [22]. We will also

be able to address the role of self-efficacy on health outcomes. Keysor (2003) has posited

that self-efficacy (confidence in one’s capabilities to successfully carry out courses of action

[23]) is an important underlying mechanism in the PA-disability relationship. Self-efficacy

is a variable from Social Cognitive Theory that has been shown to influence physical

function performance [24, 25] and many health behaviors [23, 26]. Thus, the “B.A.I.L.A.:

Being Active, Increasing Latinos’ healthy Aging” study addresses limitations of prior PA

and dance interventions by including participants of many Latino subgroups (e.g., Mexican,

Puerto Rican, Guatemalan, Ecuadorian) and will test the efficacy of a dance program

relative to a control group on the health behaviors and outcomes of PA, self-efficacy,

physical function, cognitive function, and self-reported functional limitations and disability.

2. Specific Aims

The specific aims of this trial are to:

1. Test the impact of the BAILAMOS© program on lifestyle PA (i.e., accumulation of

leisure time, household, occupational, and transportation PA over the entire day)

[27] at 4 months and the impact of BAILAMOS© maintenance activities on

lifestyle PA maintenance at 8 months.

• Hypothesis 1: Lifestyle PA (self-reported and accelerometer-assessed) will

be significantly higher in the BAILAMOS© group at 4 and 8 months

compared to the control group.

2. Test the impact of the BAILAMOS© program at 4 months, and BAILAMOS©

maintenance activities at 8 months, on self-efficacy (mediator) and on health

outcomes (physical function, cognitive function, and self-reported functional

limitations and disability).

• Hypothesis 2a: Self-efficacy for PA, Balance, and Gait will be

significantly higher in the BAILAMOS© group at 4 and 8 months

compared to the control group. Moreover, self-efficacy for PA, Balance,

and Gait will mediate the effect of the BAILAMOS© program on lifestyle

PA and health outcomes.

• Hypothesis 2b: Physical function (i.e., mobility, gait speed, balance, and

lower body strength and endurance), cognitive function (i.e., executive

function, working memory, perceptual speed, verbal episodic memory)
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and self-reported functional limitations and disability scores (subscales of

the Abbreviated Late Life Function and Disability Instrument (LL-FDI)

[28] and self-reported use of an assistive device for walking) will be

significantly better in the BAILAMOS© group at 4 and 8 months

compared to the control group.

3. Methods

3.1. Overview and study design

Study approval was obtained from the Institutional Review Boards (IRB) at the University

of Illinois at Chicago (UIC), Rush University Medical Center, and University of Illinois at

Urbana-Champaign. This study will use a two-group randomized controlled trial (RCT) with

randomization at the level of the individual (N=166 Treatment, 166 Control) (see Figure 1)

to the BAILAMOS© condition or to a health education control group. We will examine the

short-term adoption and impact (months 1–4) of BAILAMOS©, a 4-month group-based

intervention; and the short-term maintenance and impact of the BAILAMOS© maintenance

activities (months 5–8). We propose to recruit 332 older Latinos across 9–10 sites over four

years. Sites will include senior centers and community centers. Recruitment is expected to

last 5 weeks at each site, and testing is expected to last 2–3 weeks at each timepoint. We will

attempt to enroll approximately 40 individuals (20 treatment, 20 control) at each site. Sites

will be staggered so that recruitment begins 5–10 weeks after recruitment has completed at

the previous site. There will not be more than 2 sites at any one time offering the 4-month

BAILAMOS© dance program (see Figure 2 for snapshot).

We have chosen to randomize participants within sites, rather than randomizing sites, and

include attempts to minimize contamination. Acculturation refers to an adaptation or

assimilation process by an ethnic/racial group to a host culture [29], and acculturation levels

of Latinos residing in Chicago neighborhoods can differ substantially; thus, randomizing

participants within sites will reduce concerns about the probability of systematic differences

between Latinos at different sites. This strategy will also ensure that all sites have the

opportunity to offer a dance program, which is important for continuing positive

relationships with community centers that serve older adults.

3.2. Participants

Chicago is home to more than 86,500 Latinos aged 55 years and older [30]. Inclusion

criteria (self-reported) are: (1) aged ≥ 55 years old; (2) self-identification as Latino/

Hispanic; (3) ability to speak Spanish; (4) participation in ≤2 days/week of aerobic exercise;

(5) at risk for disability (see below); (6) adequate cognitive status as assessed by the Mini

Mental State Examination (>14/21) [31]; (7) danced < 2 times/month over the past 12

months; (8) willingness to be randomly assigned to treatment or control group; (9) no

current plans to leave the country for more than two consecutive weeks over the next year.

Exclusion criteria (self-reported) include: (1) presence of uncontrolled cardiovascular

disease or uncontrolled diabetes mellitus, (2) pacemaker in situ, (3) stroke within the past 12

months, (4) severe chronic obstructive pulmonary disease (COPD), (5) recent healing or
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unhealed fracture(s) [32], (6) use of an assistive device to walk (cane, walker, or wheelchair)

since such individuals are already considered mobility disabled [33, 34].

At risk for disability is operationally defined as one of the following: (1) Presence of

diabetes [35, 36]; (2) Underweight (BMI lower than 18.5) [37]; (3) Overweight or obese

(BMI greater than 25.0) [37, 38]; or (4) Difficulty or change with any one of the following

four tasks: (a) walking a long distance (4 blocks or ½ mile), (b) climbing 10 steps, (c)

transferring from a bed or chair, (d) walking a short distance on a flat surface. Two

questions will be asked for each task: “Have you had difficulty (task)” and “Have you

changed the way you (task) or how often you do this, due to a health or physical condition?”

Older adults with difficulty or change with any one of the four tasks will be eligible for the

study, similar to methods used by Weiss et al. [34] and those used in our BAILAMOS© pilot

study.

We will use the Exercise Assessment and Screening for You (EASY) questionnaire to detect

presence of conditions that could preclude study participation [39, 40]. Current PA

screening guidelines from a consensus group from the American Heart Association and the

American College of Cardiology [41, 42] no longer recommend routine stress testing for

those initiating a PA program. Among sedentary older adults who are asymptomatic,

moderate intensity PA can be safely initiated regardless of whether the person has had a

recent medical evaluation [43, 44]. The EASY has clear recommendations for when

evaluation by a physician is needed before beginning a PA program (e.g., when the

individual reports new-onset shortness of breath, pain, or dizziness that has not been

previously evaluated by a health care provider), and we will follow these recommendations.

3.3. Recruitment procedures

Participants will be recruited using established relationships developed by Dr. Marquez (PI),

who has been working with Latino communities in Chicago since 2007. The Community

Engagement Advisory Board (CEAB) of the Center for Clinical and Translational Science

(CCTS) at UIC will provide assistance. Recruitment will be done through presentations at

study sites, churches, parks, and coalition meetings; health centers and clinics, word of

mouth, flyers in mailboxes of senior housing facilities, presence at supermarkets, senior fairs

and health fairs, and articles and ads in neighborhood and city-wide newspapers and

websites. Recruitment will begin in Year 1 and continue until all participants for the last site

are recruited, with recruitment focused at the different sites during appropriate years.

3.4. Intervention arm: BAILAMOS©

3.4.1. The BAILAMOS© dances and dance manual—BAILAMOS© includes a 4-

month, twice-weekly adoption phase and a 4-month, twice-weekly maintenance phase.

BAILAMOS© encompasses four dance styles: Merengue, Cha Cha Cha, Bachata, and Salsa.

These four styles of Latin dance can be considered among the most popular in terms of

recognition and preference. According to Ainsworth’s Compendium [45], these styles of

dance are of moderate intensity, about 4.5 METS. The sequencing of dance styles was

determined by level of difficulty, with the simplest style introduced first (i.e., Merengue)

and the most difficult style last (i.e., Salsa) to enhance self-efficacy through mastery and
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accomplishment. Self-efficacy will also be increased through participants’ having vicarious

experiences via social modeling [23]. Consistent verbal encouragement will also contribute

to increased self-efficacy [23].

The PI and a bilingual professional dance instructor co-developed the extensive

BAILAMOS© Dance Manual and a detailed class-by-class schedule. The instructor has been

teaching dance classes since 1993 and in 2002 he founded the first professional Salsa dance

school in Chicago. He has extensive dance experience, has taught older adults, and has the

capacity to teach persons with different skill and experience levels. The dance moves were

developed so that participants can perform them safely and at their own pace. The manual,

meant for use by instructors of the program, includes an introduction describing the goals of

the program and descriptions of the various styles of dance. The manual also has photos and

descriptions of every dance broken down into each dance step.

3.4.2. BAILAMOS© session components

3.4.2.1. Format: See Table 1 for the BAILAMOS© format. The first day of week 1 for each

style of dance will be 2 hours, with the first hour devoted to discussion of strategies to

increase lifestyle PA, followed by one hour of active dance instruction. Participants will

receive a dose of leisure time PA via the dance program, and will be encouraged to add

more leisure time PA to their lives. Emphasis will be placed on increasing household and

transportation PA, as older Latinos can encounter personal, cultural, and environmental

barriers that prevent leisure time PA participation. The second day of weeks 1 and 3 for each

dance style, and the first day of weeks 2, 3, and 4 for each dance style, will include 1 hour of

dance instruction. The second day of weeks 2 and 4 for each dance style will be devoted to

“Fiestas de Baile,” “Dance Parties” in which participants spend time dancing and practicing

what they have learned. Participants will be encouraged to sign up to bring food and/or drink

to share during the Fiestas de Baile.

3.4.2.2. Content: A staff research assistant will lead the four 1-hour discussion sessions

over the 4 months of adoption. Discussion sessions will utilize a Social Cognitive

Framework [23], and focus on increasing knowledge, outcome expectations, social support,

and self-efficacy in order to increase lifestyle PA. Session one of the first week involves a

“Meet and Greet,” a review of program expectations and program logistics (e.g., how to

complete a dance log). Participants will also pair up with another participant from class, a

“compadre/comadre” or “exercise buddy” intervention partner who will call the partner in

case class is missed [46]. We will also cover the 2008 PA Guidelines for Americans to

reinforce the need to do PA outside of the dance program, and discuss PA safety. Session

one of the fifth week will cover the benefits of PA, and participants’ PA interests and

motivation. Session one of the ninth week will be a discussion of perceived barriers to PA

and how to overcome those barriers, along with formulation of a PA plan and goal-setting.

Session one of the thirteenth week will discuss the BAILAMOS© maintenance activities,

and overcoming relapses.

3.4.2.3. Dance: Each session will begin with 2–3 minutes of stepping in place as warm-up,

followed by stretching including movements of the neck, trunk, and extremity range of
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motion exercises. Instruction begins with the basics of the respective styles of dance,

followed by advanced steps for singles and couples dancing. For couples dancing

participants will learn the roles of both leaders and followers, and will continually rotate

partners. Over each month, activity will increase and progress in terms of movement,

specificity of dance moves, and complexity. Basic principles will be targeted, such as

partnership, timing, footwork, and movement quality [47]. Each session will end with a 5

minute cool-down. Logs will be completed, and participants will be reminded to increase

their lifestyle PA outside of the program.

3.4.3. Maintenance program—To enhance maintenance of PA after the 4-month

program, we will use the BAILAMOS© maintenance activities manual and a detailed class-

by-class schedule. During the maintenance phase (months 5–8), 2–3 indigenous leader(s)

(i.e., participants from the initial 4-month dance condition from each site who are especially

proficient at dancing, regularly attend the program, and are sociable) will be asked by the

dance instructor about their interest and willingness to become “dance instructors.” In a

“train the trainer” model, indigenous leaders will be trained to teach the BAILAMOS©

program, including new dance moves that have been choreographed by the professional

dance instructor. Thus, treatment group participants will have the opportunity to continue

dancing in months 5–8. Indigenous leaders will take attendance and lead dance classes for

treatment group participants. Also, each participant will be given the opportunity to invite

one person to the dance classes. Class material will include review of the previous dance

moves; four additional dance moves added to previous moves learned; practice of all moves

learned; with the final four weeks consisting of open dance and practice. After the research

ends, these indigenous leaders can direct the BAILAMOS© dance program for their

community.

3.4.4. Sample retention—Retention strategies will include: (1) clearly communicating

the intervention schedule and data-collection times so that participants know what to expect;

(2) scheduling convenient appointments for data collection; (3) providing reminder calls for

data-collection appointments; (4) requesting designation of family members or friends who

can be called when participants cannot be reached; (5) providing compensation for

participation in testing; and (6) making telephone calls to participants who miss class

sessions. Study staff will primarily be the same ethnicity as participants. Separate $50

lotteries will be conducted every four weeks for intervention and control group participants,

respectively, who have attended 75% of classes over the previous four weeks. If we

determine that a participant has withdrawn from the program, a staff member will call to

obtain reasons for dropout, including factors related to program components and barriers to

participation.

3.4.5. Adverse events—All adverse events or unanticipated problems will be reported in

writing to the University Institutional Review Board within 5 days of the discovery. Serious

or unexpected adverse events will be verbally reported within 24 to 48 hours.
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3.5. Control group

Previous dance interventions with older adults have lacked control groups [32, 48–50], or

employed no-treatment control groups (i.e., participants were asked to continue with normal

daily activities) [51–54]. In the current study sedentary older Latinos randomly assigned to

the health education control group will participate in classes developed for older adults and

offered by the University of Illinois Extension. All classes will be conducted in Spanish by

Extension staff using Spanish-language materials. The curriculum covers topics such as

stress, My Pyramid, food labels, diabetes, cancer, osteoporosis, immunizations, building a

better memory, and making the most of medical appointments. Classes will meet one day

per week for two hours, to provide social contact equivalent to that in the treatment group.

After the completion of 8-Month testing, control group participants will have the

opportunity to participate in a short dance program (4 classes, 1 class of each style of

dance).

3.6. Measures

Most measures have been used previously by our research team in Spanish and English, and

measures that are not available in Spanish will be translated using a “modified” committee

approach [55]. Assessments will be administered by a research assistant in Spanish or

English to reduce participant burden and literacy concerns. Answers will be collected using

forms from the Pendragon Software Corporation on an iPad tablet.

3.6.1. Antecedent variables

3.6.1.1. Demographics: Information about age, gender, education, income, marital status,

country of origin, race, ethnicity, preferred language, and number of children will be

gathered.

3.6.1.2. Body composition: Staff of the UIC Clinical Research Center (CRC) will assess

current height and weight in stocking feet, and body mass index (BMI)(kg/m2) will provide

a measure of overall size.

3.6.1.3. Acculturation/Cultural values: The measure used in the Hispanic Community

Health Study/Study of Latinos (HCHS/SOL) [2] that assesses acculturation, familism, ethnic

identity, religious behaviors, and perceived discrimination will be used.

3.6.1.4. Health history/status: A brief survey will elicit information about participants’

health history. Current health will be measured with the single-item global self-reported

health question from the Behavioral Risk Factor Surveillance System (BRFSS), the world’s

largest, on-going telephone health survey system [56].

3.6.2. Intervention variables

3.6.2.1. Intervention adherence: Attendance at each session will be recorded. Adherence

will be the number of classes attended divided by number of classes conducted (32).

3.6.2.2. Intervention engagement: Individual participant dance logs, completed by the

participant (with assistance from staff if needed), will include number of minutes danced
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(the instructor will tell the class the number of minutes danced), Ratings of Perceived

Exertion [57], Feeling Scale [58], and perceived enjoyment of the session on a 1–7 Likert

scale.

3.6.3. Primary Outcome

3.6.3.1. Lifestyle PA

3.6.3.1.1. Self-Report PA: The Community Healthy Activities Model Program For Seniors

(CHAMPS) Physical Activity Questionnaire for Older Adults [59] is a change-sensitive PA

scale that assesses weekly frequency and duration of lifestyle PA (leisure time, household,

occupational, and transportation PA) typically undertaken by older adults. The CHAMPS

has been translated into Spanish and employed with older Latino adults [60], and has

established validity and reliability [59].

3.6.3.1.2. Objective PA: ActiGraph Model GT3-Plus accelerometers (The Actigraph,

Pensacola, FL) are small and lightweight triaxial accelerometers that measure accelerations

in three planes. ActiGraph accelerometers provide valid assessments of lifestyle PA in men

and women [61, 62]. Accelerometers will be worn on the wrist, and data will be included in

analysis if the accelerometer displays at least 10 hours of data (> 0 count values for each

hour) in a 24-hour period on at least 3 days [63–65].

3.6.4. Secondary Outcomes

3.6.4.1. Physical Function Performance

3.6.4.1.1. Mobility: The 400M Walk is used for assessing mobility [66]. Participants will

walk in a long hospital hallway or the perimeter of a community room and will be instructed

to walk “at a steady and, if possible, constant pace” [67]. We will record actual time to

finish the walk.

3.6.4.1.2. Lower extremity function: The Short Physical Performance Battery (SPPB) [68]

tests balance (tandem, semi-tandem, and side-by-side stands), gait (time to walk 8 feet), and

lower body strength and endurance (time to rise from a chair and return to the seated

position 5 times). Scores range from 0–12, the SPPB is widely used with older adults [69].

3.6.4.2. Cognitive Function: In 2009 the official Spanish version of measures in the

Uniform Data Set (UDS) of the National Institute on Aging Alzheimer’s Disease Center

Program was released [70]. We will use a subsample of these tests that assess functions that

have been found to decrease with age but also be influenced by regular PA (i.e., executive

function, working memory, perceptual speed, verbal episodic memory) [71].

3.6.4.2.1. Executive Function

3.6.4.2.1.1: The Trail Making Test (TMT; Parts A & B) [72] consists of two parts. It

requires an individual to draw lines sequentially connecting 25 encircled numbers randomly

distributed on a page (Part A) and encircled numbers and letters in alternating order (Part B).

The score is the time required to complete each task.
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3.6.4.2.1.2: In the Color task of the short form [73] of the Stroop Neuropsychological

Screening Test [74] the participant is shown the names of colors printed in conflicting ink

colors and is asked to name the words. The second task is the Color–Word task in which the

participant is shown the names of colors printed in conflicting ink colors (e.g., the word

“blue” in red ink) and is asked to name the color of the ink rather than the word. The scores

are the number of words named correctly in 30 seconds minus the number of errors; and the

number of colors named correctly in 30 seconds minus the number of errors [73].

3.6.4.2.1.3: Word fluency [75] asks participants to generate as many examples as possible

from two semantic categories (animals; fruits and vegetables) in separate 60-second trials. A

word fluency score will be arrived at by summing the number of animals generated with the

number of fruits and vegetables generated.

3.6.4.2.2. Working Memory

3.6.4.2.2.1: The Digit Span test [76] has two parts. Digit strings of increasing length are read

and the participant is asked to repeat each string forward (Digit Span Forward) or backward

(Digit Span Backward). The score is the number of correctly retrieved strings in each part

[76].

3.6.4.2.2.2: In Digit Ordering [73, 77] digit strings of increasing length are read and the

participant is asked to reorder the digits and say them in ascending order. The score is the

number of correctly reordered strings [73].

3.6.4.2.3. Perceptual Speed

3.6.4.2.3.1: In the Symbol Digit Modalities Test [78], the participant is asked to identify and

name the digits which belong with consecutively presented symbols. The score is the

number of digits correctly paired with symbols in 90 seconds

3.6.4.2.4. Verbal Episodic Memory

3.6.4.2.4.1: Logical Memory I and II [76] has two parts. A brief story is read to the

participant who is then asked to retell it immediately (I) and after a 5-minute delay filled

with other activities (II). The score is the number of the 25 story units recalled immediately

(I) and after the delay (II).

3.6.4.3. Self-Reported Functional Limitations

3.6.4.3.1: The basic and advanced lower extremity function subscales of the Abbreviated

Late Life Function and Disability Instrument (LL-FDI) [28] will be used to assess functional

limitations. Each subscale is composed of five items reflecting the degree to which

participants are limited in their performance of each activity. Higher scores reflect less

limitation in performing tasks. This measure has adequate validity and reliability [28].

3.6.4.4. Friendship Network Measurement: At months 4 and 8 post-testing we will collect

data on the friendship networks of the participants. They will be shown a roster that includes

the names of all the other participants in their study group (i.e., dance group or health

education). Following standard procedure for social network data collection [79],
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participants will be asked to nominate who they knew before the program started; who they

were friends with before the program started; and who they are friends with now (at the

respective timepoint).

3.6.5. Mediator Variables

3.6.5.1. Lifestyle Self-Efficacy: The Lifestyle Self-Efficacy Scale [80] assesses

participants’ beliefs in their ability to be physically active five or more days per week for at

least 30 minutes of accumulated PA per day over incremental month periods for 6 months.

This measure has established validity and reliability [80][81]. Only participants in the dance

condition will complete this measure.

3.6.5.2. Exercise Barriers Self-Efficacy: The Barriers Self-Efficacy Scale [82] assesses

perceived capabilities to exercise four times per week over the next three months in the face

of commonly identified barriers to participation. This measure has established validity and

reliability [83]. We revised this measure to assess perceived capabilities to attend dance

classes two times per week over the next three months in the face of commonly identified

barriers to participation. Only participants in the dance condition will complete this measure.

3.6.5.3. Gait Self-Efficacy: The Gait Efficacy Scale [84] assesses individuals’ beliefs in

their capability to negotiate stairs and objects in their path. This measure has established

validity and reliability [84].

3.6.5.4. Balance Self-Efficacy: The Activities-specific Balance Scale [85] measures

confidence in ability to perform various activities of daily living (ADLs) without

compromising balance. This measure has established validity and reliability [85].

3.6.6. Distal Outcomes

3.6.6.1. Disability

3.6.6.1.1: The eight-item disability limitations subscale of the Abbreviated Late Life

Function and Disability Instrument (LL-FDI) [28] assesses both the frequency of performing

social and personal role activities, and limitation in capability of performing instrumental

and management role activities. Higher scores on the disability component reflect less

disability. This measure has adequate validity and reliability [28].

3.6.6.1.2: If a person reports using an assistive device for walking they will be considered

mobility disabled.

3.7. Procedures

3.7.1. Randomization—Older Latinos who qualify for the study and complete baseline

testing will be randomly assigned to the dance treatment or to the health education control

group using randomization offered in the Study360™ software (Almedtrac, Inc.).

Randomization will be stratified based on sex, as it is likely that fewer men than women will

participate and randomization will help to ensure that approximately the same number of

men are in each study condition.
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3.7.2. Enrollment—Potential participants can consent to be screened in a number of

different ways, including learning about the study and signing a sheet agreeing to be called

by a research member at a later time; and learning about the study another way and calling

our office to be screened. Bilingual study staff will screen all interested individuals for

eligibility based on inclusion and exclusion criteria using REDCap™, a secure, web-based

application for building and managing online surveys and databases.

3.7.3. Testing—We will use Study 360 software (Almedtrac, Inc.) for project monitoring

and daily research protocol management, including automatic reminders and tracking.

Testing is expected to last 1–2 hours and will primarily take place at the UIC Clinical

Research Center (CRC) of the Center for Clinical and Translational Science. Participants

will be offered complementary rides from a taxi service (using an established contract of the

PI with the taxi service), which will transport participants from their homes to the UIC CRC

and vice versa. For those participants who will not come to the university for testing at

Months 4 and 8 we will offer to conduct testing at the study site (i.e., the senior center). Data

collection research staff will not be informed as to which study condition participants are in.

After participants are deemed eligible they will be scheduled for a baseline assessment. At

the assessment a staff member will explain the study and read the Informed Consent to the

participant. After participants agree to participate, they will sign the Informed Consent.

Questionnaires and tests (available in Spanish or English) will then be administered.

Participants must be able to speak/understand Spanish to be eligible for the study; however,

some participants will likely prefer to do questionnaires in English. Participants will be

compensated with $10 for their participation. At 4-months, post-intervention testing will

occur. Questionnaires and tests will be administered in the same order as baseline testing.

Participants will be paid $10 as compensation for completing the post-intervention testing.

Participants will be tested again at 8-months following the conclusion of the maintenance

phase of the program using the same battery of tests with the same compensation.

Participants in both study groups will be assessed at all timepoints (i.e., Baseline, 4- and 8-

months).

Accelerometers: Prior to the trial and during the last week, Week 16 of the 4-month

program, participants will be asked to wear an accelerometer on their wrist for 7 consecutive

days to assess baseline and post-intervention levels of participation in lifestyle PA.

Accelerometer assessment will also take place at 8-months as a measure of short-term

maintenance of PA. Participants will be compensated $10 at each timepoint.

3.7.4. Study Fidelity—The Behavior Change Consortium’s (BCC) model of treatment

fidelity will be used to monitor the reliability and validity of the intervention [86]

(components of the BCC model are described below).

3.7.4.1. Staff and Training: The bilingual and bicultural Project Director, data collectors,

and research assistants will be trained on study procedures prior to the start of data

collection. This training will include general orientation to the design and purpose of the

study, and research responsibilities including recruiting and screening participants. Data

collectors will also be trained in administering questionnaires in Spanish and English,
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including item-by-item reviews of the questionnaires, and practice interviews; and in using

accelerometers (initialization and downloading of data), and conducting physical and

cognitive testing.

The dance instructor, who co-developed BAILAMOS©, will review the program before

teaching. Backup instructors will be dance instructors familiar with the dances, who will be

further trained using our manual. Following initial program completion, the indigenous

leaders at each site will be trained to teach BAILAMOS© and the additional moves, using

the BAILAMOS© maintenance activities manual along with a DVD of the dance moves.

Health educators for the control group will be trained on taking attendance and on the

importance of allowing only control group participants into the sessions.

3.7.4.2. Delivery of the intervention: During Months 1–4, we will conduct site visits to

observe the dance instructor during the second week of each style of dance. The detailed

class-by-class schedule will help to ensure that iterations of the program across sites cover

the same material at the same timepoint of the intervention. Site visit members will use a

revised version of an Implementation Checklist developed and tested for Fit and Strong!

[87]. The visits will enable us to provide feedback to instructors about program

implementation and to provide technical assistance as needed. The visits will also enable us

to collect valuable information about adaptations that are made to enhance delivery of the

program in the field. We will conduct these same site visits during Months 5–8 to ensure

that indigenous leaders are properly administering the program, and contamination is not

occurring.

3.7.4.3. Receipt of intervention: A checklist to evaluate the extent to which participants

receive and perform the dance treatment (i.e., extent to which participants can successfully

execute the dance moves taught) will be used on the last day of each style of dance.

Additionally, participants will complete a program evaluation survey. This survey includes

items on satisfaction with the instructor, the timing and location of the class, and overall

satisfaction with the dance program. It will be administered on the last day of class.

Quantification of the number of sessions attended will also be assessed as a measure of

receipt of intervention [88].

3.7.4.4. Enactment: “Enactment of treatment skills” will monitor if the individual performs

skills in relevant real-life settings as intended. To assess this, participants will log their use

of the maintenance period dance sessions in Months 5–8 after the formal 4-month program

is completed. Overall lifestyle PA will be assessed with the CHAMPS Physical Activity

Questionnaire for Older Adults [59].

3.8. Data analytic plan

3.8.1. Data management—Data will be entered onto iPad tablets which have Pendragon

software, and the data will be downloaded to a password-protected server. Using SPSS

Statistics 22 software (SPSS, Inc.) we will run standard checks for outliers, duplicates, and

other types of errors which may occur within a complex data file. All missing data will be

flagged and coded accordingly. Procedures will be developed for collection of missing data

Marquez et al. Page 13

Contemp Clin Trials. Author manuscript; available in PMC 2015 July 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



and for imputations of missing data where the proportion of missing data is small. More

complex imputation strategies will be developed if warranted.

3.8.2. Power analysis and sample size—From a clinical standpoint, changes in

physical function such as mobility can be considered the most meaningful outcomes for

older adults. Since some researchers consider the 400M walk the gold standard for mobility

[89], our power analysis was based upon this test. Our pilot test of BAILAMOS© showed a

moderate effect size of −0.56 for the 400M walk test (i.e., a decrease in the time needed to

complete the test). Using the method of Rochon [90] to calculate statistical power available

to test the hypothesis that there is greater improvement in the Treatment group than the

Control group on the 400M walk over the 8-month period yields the following: To detect a

medium interaction effect size of ES = 0.50 with two-sided Type I error alpha = 0.05; power

= 0.80; using Rochon’s usual null hypothesis “H3,” compound symmetry with cross-time

residual correlation rho = 0.50; with cluster ICC=0.02; and an R2 = 0.15 requires 240

participants (120 Treatment, 120 Control) at 8-months.

Our proposed RCT employs a two-group repeated measures design. Treatment and Control

groups will enroll approximately 166 participants each (332 total). With ~40 participants at

each site, 8–9 sites are needed. A 12-week dance program for older adults by Hui et al.

(2008) [32] reported an 85% retention rate, and our pilot test resulted in a 75% retention

rate. Assuming 80% retention, we anticipate that 266 participants (133 Treatment, 133

Control) will complete assessments at the end of the 4-month program. Assuming most

participants will drop out of the study during those initial four months, we anticipate a 90%

retention rate of those that participated at 4-months, resulting in 240 participants (120

Treatment, 120 Control) who will complete assessments at the end of the 8-months.

3.8.3. Hypothesis testing

3.8.3.1. Aim 1 Hypothesis: Lifestyle PA (self-reported and accelerometer-assessed) will be

significantly higher in the BAILAMOS© group at 4 and 8 months compared to the control

group.

The proposed study uses a repeated measures design with two groups and individual

covariates. Initially, descriptive statistics will be obtained (e.g., for continuous variables we

will examine means and standard deviations).

Using t-tests and chi-square tests, whose p-values will have been adjusted by the Bonferroni

method for multiple testing, we will examine all baseline outcomes and covariates to

determine whether randomization has produced equivalent groups. Variables exhibiting

differences will be added as covariates to analyses. Transformations to achieve normality of

residuals will be applied as needed; and residuals from analysis will be examined to detect

multivariate outliers. Data will be examined for differential dropout but dropout is expected

to be missing at random (MAR) [91] and will thus not be imputed unless necessary.

Analysis will be carried out using standard mixed model analysis of variance and covariance

using the SAS program (i.e., PROC MIXED) [92–96], controlling for antecedent factors

measured at baseline including demographics, body composition, acculturation, and health
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status. For Aim 1 the Group x Time interaction term will test whether there is greater

improvement in self-reported and accelerometer-assessed lifestyle PA at 4 and 8 months in

the treatment group compared to the control group.

As we have two correlated dependent variables, both of which are continuous, self-report

PA and accelerometer-assessed PA, in addition to the foregoing analysis we will also report

the multivariate test of a difference in centroids (multivariate mean points) between groups

(e.g., Pillai trace, usually presented in an F-test format); and follow up with step-down F-

tests to check which separate responses (self-report, accelerometer) exhibit group

differences [97].

3.8.3.2. Aim 2a Hypotheses: Self-efficacy for PA, Balance, and Gait will be significantly

higher in the BAILAMOS© group at 4 and 8 months compared to the control group.

The same analysis strategy in Aim 1 will be applied for Aim 2 Hypotheses. The Group x

Time interaction term will test whether there is greater improvement in self-efficacy at 4 and

8 months in the treatment group compared to the control group. And we will also report the

multivariate test of a difference in centroids between groups; and follow up with step-down

F-tests to check which separate responses exhibit group differences.

In connection with Aim 2, Hypothesis 2a, we will conduct mediation analysis following

testing procedures recommended by MacKinnon [98]. We will examine whether self-

efficacy is a necessary intervening variable to produce the PA and health outcome

differences. We will use methods provided in the MPlus statistical package, which offers

special facilities for estimating standard errors of mediation terms.

3.8.3.3. Aim 2b Hypothesis: Physical function, cognitive function, and self-reported

functional limitations and disability scores will be significantly better in the BAILAMOS©

group at 4 and 8 months compared to the control group.

Analysis will be the same as that described for the previous aims. The Group x Time

interaction term will test whether there is greater improvement in physical function,

cognitive function, and self-reported functional limitations and disability scores at 4 and 8

months in the treatment group compared to the control group. And we will also report the

multivariate test of a difference in centroids between groups; and follow up with step-down

F-tests to check which separate responses exhibit group differences.

4. Limitations and Challenges

Although this study has the potential to advance science in many ways, the study also has

limitations. First, the study will only be recruiting older Latinos from the Chicago area. It is

possible that Latinos in various parts of the U.S. differ from Latinos in Chicago. A multi-site

effectiveness trial in urban areas around the U.S. should be conducted in the future. Second,

we do not have an assessment-only control based on prior trials showing that control groups

without a PA intervention do not experience any benefit in PA by participating in the

trial[99]. We also believe that with community-based research it is potentially unethical to

recruit participants for whom there would be no perceived benefits. Third, by randomizing
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within sites, contamination is possible. However, as in the BAILAMOS© pilot, the dance

instructor will not allow non-treatment group participants into the dance classes. The same

will hold for the health educators and their classes. Study staff will monitor implementation

of both conditions closely and intervene immediately if any crossover is detected. Moreover,

during the maintenance period the indigenous leaders will be taught to only allow treatment

group participants into dance sessions. Furthermore, we have a treatment fidelity plan in

place for both months 1–4 of intervention, and the 5–8 month maintenance period. Fourth, it

is possible that recruiting and retaining over 300 older Latinos will be challenging.

However, there are tens-of-thousands of Latinos age 55 years and older living in Chicago

[30]. To meet our recruitment goals we will network with Latino service providers and other

organizations that we have worked with for years in Latino communities in Chicago, and use

multiple strategies that have worked in previous trials for our research team. We will also

incorporate retention strategies that have been successful in previous trials for our research

team (e.g., lotteries). Finally, it is possible that our dance classes that meet two times per

week (less than 120 minutes of PA) do not meet recommended PA guidelines and, as such,

the intervention may be under-dosed to achieve meaningful changes in cognitive and

physical function.

5. Discussion

The clinical trial that we have described is an essential step in the development of an

evidence-based, disseminable community-based dance intervention for older Latinos at risk

for disability. Older Latinos are a rapidly growing segment of the older adult population [1].

PA can prevent potential declines in important health outcomes of physical and cognitive

function that lead to functional limitations. At present, Latinos aged 65–74 are 46% less

likely to engage in leisure time PA than older non-Latino whites [7] and little is known

about PA maintenance among ethnic minorities compared to non-Latino whites [100]. In

part due to low levels of PA, the physical and cognitive function of older Latinos is poor

relative to older non-Latino whites. For example, the number of Latinos in the U.S. with

Alzheimer’s disease (AD) is projected to increase by 600% in the next 50 years [101] and

AD symptoms may begin seven years earlier in Latinos than in non-Latino whites [102].

Participation in PA has substantial potential to help older Latinos maintain both physical and

cognitive function as they age. Walking and dancing are the two most commonly reported

forms of PA among older Latinos [103–106]. However, urban older Latinos cite unsafe

neighborhoods and extreme weather conditions as significant barriers to walking. Dance is a

widely popular form of PA among Latinos of all ages [13, 14] and holds considerable

promise as a culturally appropriate form of PA that challenges individuals both physically

and cognitively.

The impact of aerobic PA on cognition is well-established [107, 108], and positive gains in

cognition have been reported in short-term PA interventions of only three months’ duration

[107]. The effects of PA/fitness appear to be largest for cognitive tasks that involve

executive function [107], the cognitive skills necessary to plan, monitor, and execute a

sequence of goal-directed complex actions [109]. However, what we know about the PA-

cognition relationship is based upon studies using aerobic forms of PA and studies with non-
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Latino whites; thus, the need to test PA interventions that have the potential to reduce the

loss of cognitive function among older Latinos is of high public health importance [110].

To date, very few PA programs have been designed for older Latinos. BAILAMOS© is an

innovative dance program that has been developed based on focus group input from older

community-dwelling Latinos and in collaboration with an accomplished Latin dance

instructor. A single group, pre-post 3-month pilot of BAILAMOS© demonstrated substantial

program feasibility (9 of 12 participants completed the program, and participants attended

85% of the 24 sessions). Effect sizes (Cohen’s d) indicated greater self-reported lifestyle PA

(d=1.38) and greater enjoyment of PA (d=.61) following the intervention. Improvements in

physical function (mobility, d=−.56; usual gait speed, d=−.10) and cognitive function (ds=.

11–.12) were also seen. Now, an adequately powered efficacy trial conducted over a longer

time period is necessary to examine intervention efficacy.

In summary, this paper describes an RCT that will be conducted that will enable us to

examine the adoption and adherence of PA in the form of dance and its impact on health

outcomes at 4 months, along with impact on short-term maintenance of PA and associated

health outcomes (8 months) among older, Spanish-speaking Latinos. This efficacy trial is

unique in that it addresses the impact of this new program on both physical and cognitive

health outcomes and the role of self-efficacy as a mediator of study outcomes. We believe

that aspects of an individual’s profile (i.e., demographics, body composition, level of

acculturation, perceived health status) are antecedents that need to be considered and

controlled in multivariate analyses. These antecedent variables could predispose certain

individuals to be more responsive to PA interventions, and also influence lifestyle PA and

health outcomes. Individuals will participate in the BAILAMOS© dance intervention, which

is expected to directly affect self-efficacy for PA, gait, and balance; as well as participation

in lifestyle PA. Both the intervention and the self-efficacy mediators should improve the

outcome of lifestyle PA, which in turn should positively influences physical function,

cognitive function, and self-reported functional limitations. These reductions are

hypothesized to impact the distal outcome of disability. If successful, an effectiveness study

can be proposed following the current efficacy RCT to attempt to extend and adapt

BAILAMOS© for broader populations and settings. The effectiveness study can establish

the replicability of the BAILAMOS© dance program; its cost-effectiveness; and how to

make the program less costly, while expanding program reach.

Poor health and low leisure time PA levels affect older Latinos for many reasons, and

culturally appropriate PA that will be adopted and adhered to are essential to promote

physical and cognitive health in this population. The potential for this trial to help fill the

gap on evidence-based, culturally-appropriate PA programs for older Latinos is substantial

as is its potential to add to the literature on the impact of PA on physical and cognitive

health for older minority adults.
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Figure 1.
Proposed flowchart of participation
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Figure 2.
Snapshot of Intervention Design

Notes: Data1 = Baseline data collection; Data2 = Four-month data collection; Data3 =

Eight-month data collection; 4M = 4 months; 8M = 8 months
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